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LEXINGTON 29, KENTUCKY 
A. l. 3. 
As a. result of a. recent conference in your office concerning 
sandstone for aggregate, we offered to furnish the Specifications Committee 
some preliminary drafts of specifications covering material req11irements 
for the stone and construction methods for bituminous pave1nents using 
sandstone. We were also to furnish proposals for a general specification 
covering the requirements for select sub-base materials. While we could 
not expect to anticipate .every eventuality that might arise from the use of 
sandstone, we hope that the proposals, attached hereto, will fulfill the 
commitment regarding the first two specifications. The proposal for sub·· base 
material should be ready within the next two or three days. 
In studying the proposed construction specification and its relation 
to existing standard speciffcation s, several points n1ight be worth mention­
ing: 
1. 'The Class I Spec. (4. 3,0) does not specifically exdude sandstone; 
the proposed spec. follows the .Class I except for composition of 
mixtures, gradations, etc. The proposed Class S gradings are 
simply denser than Class I, and the asphalt content has been rais­
ed to take care of absorption. 
z .  Art1cle 3. 3. 0 (Dense Graded Aggregate Base) specifically includes 
sandstone complying with 7. 4. 5 which our new spec. is intended 
to supersede. In other words, the new spec. could apply to 
-Article 3. 5. 0 if so indicated on plans and proposals. 
3. The same situation, above, might also apply to 3, 5. 0 for Recon­
structed Base Course, 3. 6, 0 for Traffic Bound Base Course, 
and 3. 7. 0 for Water Bound Base Course. 
4. Crushed sandstone sands for biturninous :mixes are apparently 
excluded by Articles 7. 3. 2 and 7. 3. 4. 
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5 .  The customary sodium sulfate soundness requirement has been 
omitted from the material spec, for sandstone because its 
value is rather questionable insofar as an aggregate for hot­
mix paving is concerned and because it is extremely severe 
for most sandstones, 
Some of the anticipated difficulties that may arise in the use of 
sandstone might also be worth mentioning: 
1. In hot-mix production, adjustments in the gradation of cold­
feed aggregate may have to be made in order to compensate 
for degradation orthe stone in the drier. 
2, . Crushed sandstones tend to run rather "lean" in fines or dust 
and high in the basic sand sizes, Dust collection, of course, 
is required in the Class I Spec. and would be required in the 
· Class S Spec. , but it may prove to be awfully difficult to meet 
the gradation unless collected dust is returned to the mix. 
Also, I think there would be a very definite silicosis hazard 
associated with the production and use of sandstone aggregate, 
and the State Board of Health probably has some very strict 
safety regulations for the protection of workmen involved in 
such an industry. 
3. It is possible, we think, for an operator to control his crush­
ing process so as to use crusher-run sizes without waste. 
However, characteristics of particular sandstones may cause 
some complications of this. 
4. In laying Class S mixes, there is considerable danger in over­
rolling, and we recommend the very minimum arnount of 
rolling allowable under the specification, 
Sufficient copies of the two proposed specs. are attached for 
distribution among the Specifications Committee and others from whom you 
(or they) might wish to solicit comments and criticism. 
JHH:dl 
Encs. 
Jatnes H. Havens 
Senior Research Engineer 
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Special Specific ati on No . cbv ers the mat erial requiremen ts for crushed 
sandstone .aggrega tes fo r bitu mi nous pav ing m ixt ures and bases, and shall be 
applicable when in dicated on plans, propo sals, and bidding in vita tio ns. When 
so i ndicated , i t  s hall s upers ede A rti cle 7. 4.5 and all other confli cti ng pro­
visi on.s of th e Dep artments 1956 Standard Specific ati ons. 
CRUSHED SANDSTONE AGGREGATES .FOR BITUMI NOUS 
PAVI NG M IXTURES A ND BASES 
I. GENERAL REQUIREMENTS� All cru shed san dstone aggr egates shall 
consist of angular fragments of b roken sandstone of unif orm quality ,  hard­
ness, and st rength; and shall be fr ee from soft o r  disi ntegrated stone, shale, 
dirt , and other objectionable mat ter. Fo r t he purpo se of thi s specifi cations, 
sandstone shall be defin ed as rock con sis tin g of c lose-pac ked, ang ular sand 
grains (quartz par tiel es) predominately larger than 0 .  0 5  m .  m. and eit her 
i nfused and/ or cemented together w ith sufficient natura 1 weather-r esistant 
min eral cements t o  impart st rength and dur ability to th e stone as required 
under the various sub -sections and uses hereafter designated. Natural cement­
i ng material s may consist of calcarea us, s iliceo us, and ferruginous material s 
i n  various combinations. 
2. PHYSICAL REQUIREM ENTS·. In addition to the general requiremen ts 
above, sandstone agg regates sha 11 meet t he fol lowing quality requiremen ts 
£or the parti cular uses des ignated: 
Fl at and E longated Pieces {Max.) 
Sh ale, Goa 1 a nd Lignite (Max.) 
Water A bsorp ti.o n (Max. ) 
Percent Wear (M ax.) 
St and. S ize 
�ME��� 
15% 
2% 
3% 
45 * 
':' Charge B, 500  revolutions 
�"� Charge B ,  200 revolutions 
Bit. Surface s & Base 
Bind. Co urses Course s 
15% 
2% 
4% 
40 >:�* 
15% 
2% 
5% 
40 ** 
Standard size aggr egates refers to Tab le I - Grad ing Requ ire­
ments for Coar se Ag grega tes, page 45 1, of th e Dep artment' s 
1 9 56 Standar d Spec Hi cations. 
3. TEST ING. Testing shall be done in accord ance with A rti cles 7.3. 7 and 
7. 4. 6. of th e Dep artment's 1956 Standar d Spec1fi cations. 
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This Special Specification, No. , covers the material requirements and 
construction methods for Class S, Hot-mixed, Hot-laid, Bituminous Concrete 
Pavements and Bases using crushed sandstone aggregate. It shall be applicable 
when indicated on plans, proposals, and bidding invitations; and, when so indicated, 
shall supersede, all conflicting provisions of the Department's 1946 Standard 
Specifications for Road and Bridge construction, References in the Specifica .. 
tion are to other authorized Special Specifications and to the Department's 1956 
Standard Specification for Road and Bridge Construction. 
BITUMINOUS CONCRETE PAVING 
CLASS S, HOT-MIXED, HOT-LAID 
(SANDSTONE AGGREGATE) 
l. DESCRIPTION. Class S, Hot�·mixed, Hot-laid bituminous concrete shall 
consist of crushed sandstone aggregate uniformly mixed and coated with asphalt 
cement and shall be laid in one or more courses of the types and compositions 
specified in Section 4A. The paving mixture shall be laid on a prepared sub grade, 
sub-base, base or existing surface; and each course designated shall be con­
structed to such width and thickness that after compaction the pavement will be 
of the form and dimensions specified on plans and proposals. 
Class S bituminous concrete shall be constructed in conformity with the 
indicated requirements of Ar ticle 4. 3. 0 (Bituminous Concrete Surface, Class I) 
of the Department's 1956 Standard Specifications for Road and Bridge Construction, 
except as herein otherwise specified. 
2. MATERIALS 
A. REQUIREMENTS 
(1) Asphalt Cement - The bituminous materials shall be of the types 
and grades specified on plans and proposals and shall meet 
the particular requirements of Article 7. 7. 0 for the Depart­
ment's Standard Specifications for Road and Bridge Construc­
tion. The quantity of asphalt cement shall be within the limits 
specified under Section 4A, but the quantity used in the actual 
job mix-formula shall be as directed by the plant Engineer. 
Fluxing of the asphalt will not be permitted. 
(2) Aggregate - Coarse and fine aggregates shall consist of 
crushed sandstone meeting the particular requirements of 
Special Specifications No. for the use designated. The 
coarse and fine aggregates when combined and mixed shall 
c om ply with the gradation and compositio n requirements 
specifi ed for th e respec tlv e course s as designated in Secti on 4A . 
Unless otherwise authorized, the same source of aggregate 
shall be used throughout the project. 
. B. APPROV AL OF MAT.ERIALS - ARTICL.E 4, 3. 2. B 
3, PL ANT AND .EQUIPM.ENT " ARTICL.E 4 .. 3. 3. 
4. PR.E.PARATION OF MI:XTUR.ES 
A. COMPOSITION QF MI:XTUR.ES 
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The preparation of ingredients and composition of mixtures for each 
type of courJBe shall be within the range limits given in the following 
tabulations, A closer control than t Iiese .ran gfi> limits .shall be re­
quired for any .spe cific project and the actual p ropor tio ns and 
g:;adations of aggregate and quantity of asphalt cern en� sha ll be in 
accordance wtth the j ob-rnix formula set by the .Engineer, The 
allowable t o lerance.s on th e job-mix f ormula shall be plus or 
·min us 0 ,  3 percent for the bit urnen and 4. 0 per cent f or coars e 
and fine agg :;egates. 
In the gradations of aggregates, all sizes retained on the No . 4 
sieve shall b e  con.sidere d as "Co.arse Agg;regate" and all s izes 
p;ts.sing th e No. 4 sieve shall be .consider ed as PF ine Aggr egp.te" • 
( l) Base Course - Compo :sit ion Limits 
Sieve 
1-l/2" 
1 ell 
3/4'' 
3/8" 
No. 4 
No. 8 
No. 50 
No. 200 
Percent Pas sing 
100 
90 - 100 
75 - 9.0 
40 - 70 
30 - 50 
25-40 
10 - 25 
0 - 10 
Percent Bitumen - 5 . .5-7 .. 0 
{2) Binder Course ·" Cornpositio n Limits 
Sieve 
1" 
3 /4·1  
3/81' 
No. 4 
No. 8 
No . 50 
No, 20 0 
Percent Pas .sing 
10 0 
85 - 100 
45- 85 
32 .� 55 
25- 44 
12 , - 28 
0 - 10 
Perc ent Bitumen - 7. 5-9,0 
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(3) SuJ:face Course (Ty pe A - C oarse Texture) - Compos ition Limits 
Sieve 
1 /2" 
3 /8" 
No. 4 
No. 8 
No. 16 
N o. 50 
No. 200 
Per cent Pas sing 
100 
85 - 100 
50 - 65 
32 - 50 
27- 42 
18 - 30 
3 - 8 
Per cent Bitumen - 7. 5 - 9. 0 
( 4) Surface Course (Type B - Fine Texture ) - Compos ition Limits 
Sieve 
3 /8" 
No. 4 
No. 8 
No. 16 
No. 50 
No. 200 
Per cent Pas sing 
100 
75- 10 0 
55 - 75 
40 - 60 
25 - 35 
5 - 16 
Per cent Bitumen - B. 0 - 10. 0 
B. PREPARATION OF AGGREGATES .. ARTICLE 4.3.4B 
C. PREPARATION OF ASPHALT CEMENT -ARTICLE 4. 3. 4C 
D. PREPARATION OF MIXTURES - A RTICLE 4. 3, 4 .D 
E. TEMPERATURE R EQUIREME NTS- ARTICLE 4.3.4E 
F� TRANS POR,TATIO NOF MIXTURES -ARTICLE 4.3.4 F 
5, CONS TRUCTION METHODS - ARTIC LE 4. 3, 5 
6, METHOD O F  ME AS UREMENT - ARTIC LE 4.3.6 
7. BASIS OF PAYMENT- ARTICLE· 4. 3. 7 
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SELECT SUBwBASE MATERIALS AND SUB-BASE CONSTRUCTION 
This Special Specification No. __ covers the requirements for 
select sub-bases and sub-base materials intended to increase bearing 
capacity and subgrade drainage where adequate bearing strength and 
drainage are not otherwise provided by existing or available subgrade 
soil. It shall be applicable when indicated on plans and proposals; and, 
when so indicated shall supersede all conflicting provisions of the Depart­
ment's 1956 Standard Specifications for Road and Bridge construction.· 
SELECT SUB-BASE MATERIALS AND SUB-BASE CONSTRUCTION 
l. DESCRIPTION 
Select sub-base materials shall consist of selected granular soils, 
sand.s, gravels, . crushed .stone, crushed slag, and other approved granular 
materials of undifferentiated origin which meet the minimum bearing 
capacity requirements, gradations, and other physical requirements here­
in specified. These materials or blends of these materials shall be 
applied in layered courses on a prepared subgrade, or if specifically 
provided shall be inter-mixed with designated pr.oportions of existing _sub­
grade soil. All materials .shall be reasonably well g:raded, shall no.t 
segregate unduly during application or mixing, and shall be compacted 
under controlled moisture conditions to provide the required bearing 
strength. Construction shall be complete and in conformity with lines, 
grades, thickn.esses, and cross�sections shown on the plans and proposals. 
2. APPROVAL OF MATERIALS 
At least two weeks before the work is expected to begin, the 
contractor shall notify the Laboratory, through the Engineer, of his pro­
posed source of material. After sampling and testing, the Laboratory 
may grant conditional approval of the source. In order to conform to 
the intent and stated requirements of this Specification, selection of 
material within a deposit quarry, pit, or stockpile may be necessary. 
Only materials from approved sources, processed and blended when 
required, conforming to the Material Requirements specified herein 
shall be used in construction of sub-bases. 
Unless otherwise specifically authorized by the Engineer, the 
same source and type of Inateri.al shall be used to complete the work, 
8 
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3. MATERIAL REQUIREMENTS 
water. 
Materials shall be free of roots, shale, o.ther debris, and free 
A. Gradation 
Selected sub-base materials shall conform to the follow­
ing gradation limits when tested in accordance with 
AASHO Designation T .2 7: 
Sieve Designation 
2-1/2" 
1-11 
3/8" 
No. 4 
No. 10 
No. 40 
No. 200 
Percent Passingiby wL) 
100 
60 � 100 
40 - 100 
25 - 100 
15 - 65 
5 � 30 
0 � 15 
B. Other .Physical Requirements 
In addition to the gradation requirements, selected com­
posite sub-base materials shall have a CBR value greater 
than 29 when tested in accordance with the procedure given 
in the current edition of the Division of Materials Soil 
ManuaL Also, that portion of the material passing the 
No. 40 sieve, when tested according to AASHO Designa­
tions T 89, T 90, and T 91 for .Plasticity Index (abbre­
viated to P� ( ) shall have a "P .• I� plus percent clay, " 
as defined in the Soil Manual, not exceeding 15. 
4. SAMPLING 
Sampling shall be done in accordance with AASHO Designa·· 
tion T 2. 
5. WEATHER LIMITATIONS 
Sub-base materials shall not be placed when frozen, when the 
sub-grade is frozen or unstable due to freezing and thawing, or during 
rainy weather when moisture would detrimentally affect the quality of 
the finished course. 
6. CONSTRUCTION METHODS 
A. Preparation of Subgrade 
Prior to placing the selected sub-base course, the pre­
viously constructed subgrade shall be cleaned of atl debris. 
Any ruts or soft areas, areas having inadequate compaction, 
Q 
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or any deviations from line and grade shown on plans, 
shall be corr.ected by removing and replacing with ap­
proved material, re-shaping, and re-compacting the 
affected areas. The finished sub grade shall not vary 
more than 0. l foot below the plan elevations·; and no 
tolerance above plan elevations will be allowed. 
B. Placing and Spreading 
The selected sub- base material s shall be deposited and 
spread uniformly on the prepared subgrade in a layer 
of such depth that when compacted will be of uniform 
thickness not exceeding six ( 6) inches. Such portions 
of the layer in which the aggregates become segregated 
by spreading or over-mixing shall be re-mixed or re­
moved and replaced with satisfactory material as 
directed by the Engineer. 
C. Mixing and Blending 
When the sub-base course is to be composed of two or 
more different materials, they shall be either pre-mixed 
or placed in windrows, each in the required proportions, 
and mixed until uniformly blended to meet these Speci�· 
fications. If self-propelled "pug-'type" mixers are to 
be used when the course is to be composed of two or 
more different materials which are not pre-mixed, the 
different materials shall be placed and spread in suc­
cessive order and in the required proportions, then 
blended to the full depth. 
Water shall be added as required during the mtxmg and 
blending to obtain optimum moisture for maximum den­
sity. If, however, the material becomes excessively 
moistened during construction and is too wet for com­
paction, it shall be aerated and dried to optimum con­
ditions by continued mixing and blending. 
D. Compaction 
Prior to compaction, the placed and processed material 
shall be inspected for uniformity and proper moisture 
content. It is the intent of this specification that com­
paction be accomplished as a separate operation for each 
layer of the course. Compaction equipment shall con­
sist of pneumatic tired rollers, either self-propelled 
or towed, having several tires abreast uniformly inflated, 
and of such design as to exer.t a contact pressure of no.t 
less than 400 lbs, nor more than 600 lbs. per inch of 
tire width. Compaction shall proceed as a series of 
overlapping longitudinal passes of the roller, giving com­
plete coverage of the area. Compaction shall continue 
until a minimum of six complete coverages have been 
made or shall continue as directed by the Engineer to 
obtain field density of not less than 9 5o/o of Standard Proctor 
Density for each layer as determined by Method of Test 
for Moisture-Density Relations of Soils, ASTM Designa-
tion D 698. -11 O ·--�-- �-
Page 4 of 4 Pages 
E, Finishing 
The surface of the final layer sh.all be finished by blad­
ing and rolling, with either pneumatic tire or steel wheel 
roller or combination thereof, until the surface is"smboth 
and conforms to elevations and template cross�sections 
as shown on the plans, 
F. Maintenance 
Following final shaping, the Bub-base shall be maintained 
throughout its entire length until subsequently covered 
by succeeding base courses or pavement. 
7. METHOD OF MEASUREMENT 
The quantity of selected sub-base material for which paym"ent"will 
be made sllall be computed as the actual volume, in cubic yards, deter­
mined fr"om areas and compacted depths shown by plan dimensions. All 
items in connection with the operation of pits, quarries, and other inci­
dentals shall be included in the contract price per cubic yard, 
8,  BASIS OF PAYMENT 
Except as otherwise provided, the quantities thus measured will 
be paid for at the contract unit price per cubic yard of selected sub� base, 
Such payment shall be full compensation for completion of the work. 
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